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[<H?ffFtlt*©®3B] 

u nmkWfc? & c t fc «fc *> * - xt-z txtc # u 
y is7?^mmmmzimmM£i,rcmimznr> ztz 

[0 0 0 1] 
[0 0 0 2] 

[fi£*©3$ffi] ¥«{*fvWX^Jiai;^SB©iS!^& 

xhtfm^z>ftT^&ctitj%%n?&%o eesfe, c©£ 

J«Bk JtM£5£i8&tete «#«J* if © * #§! U h ^« 
^©t©^fflV^nTi/^i.o C©«t-5*7* hl/^X h 

Wx-y^>^14&H©9#14tfg#2n£>o 
[0 0 0 3] —73, ^tefv^X. KAft^HR. ^ 

fcf, CVDtcJ:5i^!ieil) tfel,>Ta4 0 0t?; 
a^^^iSfc^^n^o tot, c©<£?&Sigfc:n§£ 

SlJbV BJ»ft©fl!l, WS«tt, Btt& I6»1t» 538^14 

[0 0 0 4] ZKD&^r&^Z — XtZftfcz/V #??Hr^ 



(2) 200 2- 72502 

*fU 0fl*.fi* #W¥5-8 8 3 7 3^«H:tt, S« 

/0 [0 0 0 5] 

46, ^xh©^-r^ , i:bT«^#fi©JSi/^i ? ST-fe 
t, ±fS©%*fflftfc:#'5g#©flL JllffliaaBtfcfc^T 

20 < x ttmmzit. nmw- \ 1-28310 6^te*3i^ 
fi&rsjRjttt^y^-yviiriE^ffltv cn*£*u 
Bgar-rsxefc, «JEani©Ba»2nftei5«-«:»«Pi»5S 
vk©««?3 ffiRtf us se> ^ - v{b ^ nft* y -> v 

cs i-oH) ^y^^-tfv©^*^ 

[0 0 0 6] Sfc, #S¥l 2-108 

0 2 3■^^^:fe^^T, #y i^^ifvi: Ltgft^'J ->;Mr 

ftr> tztbtD^mh LTt±. ±fE#^¥ 1 1 -2 8 3 1 0 

. ?>n?»*v ^•^tas^wcj;-pTf±^©^©7;i'*y7k 
?gjS(cj;i>s®^F{c®7tsp©^^*^^fcfTt)n-r, a 
50 &mc>tz->icm&w&tf&&-?zz.t&$>2>o 
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[0007] *§&w<dbvm. aate^u^^^f Ma« 

ft?xsfc fet* * # y ^ if y § RMtfjfifr 

<, >fc5M«Mt©a*\ /<*—:/ 

[0 0 0 8] 

mm*. im*ismimtwaAtt. #y^-f><D# 

jE^ c fct)^;<-r5iii:A^Riigi:a'3, cntct o#y ~> 

ai4t(nj±-Ti»ci:^mtBbT. *»HtftLftt.o-e 
[0009] -rat^ *^itiOToai^5»*5# 

[2] ±13 (i) (o/^—>itfEt\rc^v^^>m<o 
[ooio] ±ia*»w©*a»c«t 0JKJ«?tife' 

Dj^fiK^nz-c/^-xt^nfc^y s^if set 



(3) ft P*S 2002-72502 

[0 0 1 1] JfifK ^WJ&HteWUBKK^So *J8 

(c) ;^->«3t«nftifi«, jE«ffentfa«* 
^ifv«:»)ii««*in»«3ixe, (d) mmmoK 

[0 0 12] £f\ *«IB©><*->ffcSflfc#V S/ ^ 
20 So 

[oon] (i ) 

[fti] 

R 1 

£ Si N )— (i) 

R 2 R 3 

R ' . R 2 Rt>*R 3 S^ffiittc, 7*csRl^ 

30 aMJ-j^RjRTfeSS, T^^v'y^S. 7;l/^;b7 5 

gffi^^It 100—50, 000 (D&V i/7fVXti 

[0 0 14] (n) -«5£ (II) : 
-(SIR 4 (N R 5 ) i. s) n- (ID 

7;Hr— ^^n7;WIx 7')-;V 

snswefc^trewsa^ai oo~i oo, ooo 
[0015] (7n) ^rc^mo'&vmmtvx- (rs 

i Ns) - - (RSiN 2 0) - - (RSiN 
Oz) -RZf- (RS i Os) - (ScK Rt±7^*7l/ 
g N 7;i/>7--;i/S. ->^D7/i/*;H, 7'J-;H, 7 

¥^?13 0 0~1 0 0, o o o<o^?y ^-;i/*V->o 
^•9->f^o 

50 [0 0 1 6] (-) (III) : 
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- (S i R 6 (NR 7 ) 1. 5] — (III) 

- [ S i R 6 2 N R n -Rtf/Xli- C S i R 
6 3 (NR 7 ) 0. 5] - 

0. 1 1 0 0 ; e;i/%^rri>8(¥i%*H i « 1 0 

0—10 0, OOOO^f'J^WrX^TfVo (i£ 

^ R6«, &*Sfoi^ EMU ~3 07;^;i/SX 

[0017] *fgB^T'ffl^e»n^^7ttt^';'>^+f>ffl 
*rr£»fcc7x &3i^±:9-?rtfccn£fia5^«^iiB# 

COO 1 8] ±fHT-^fc#y>'^-9 f Vtt, £rS0T-fe£ 

ag 6 3- 1 6 3 2 5*#£r$8, mf$m<o l-8 9 2 30f 
'£M, R6 2-1 56 1 3 5-^fS, D. Seyferth?., Co 
mnunication of Am. Cer. Soc. , C-13, January (198 
3) , Polym. Prepr. , Am. Chem. Soc, Oiv. Polym. Ch 30 
em.. 25. 10 (1984) &HfCfE«g£nT^So 3:7c, # . 

B4 9-6 9 7 1 7-^^18, D. Seyferth?>Communicatio 
n of Am. Cer. Soc, C-132. July (1984) T'SSJn 

[0 0 19] *-<Dffi, #F*P3 6 2- 1 9 50 2 4 -*t&$8 
KH8^«nTVSJ:^ai»DjgLJ*ffi* , « ( (S i Hz) 
n (NH) mj ( (S i Hz) rO) (tn?>S 

4>, n, m, r tt-tft-^n K 2X«3tfe5) ti? 40 
fi.Z#Vi/n*y-*fy. 4 4 3 7#£&BiC 

mm 6 3-8 1 1 2 2§, 15)6 3-1 9 1 8 3 2^ # 
mW-2- 7 7 4 2 7^^JC?B£SnT^*«J:"5 3:#y 
-tf;/ t ^ *;l/7;Un * -> K £ *EJ5 2&Tm&-? -5 
*^?n->7lfy> #M¥l - 1 3 8 1 0 8-5§, H l 

- 1 3 8 1 0 7-*f, II 1 - 2 0 3 4 2 9#, il-20 
3 4 30#, |S]4-6 38 3 3f, 1=13-3 20 1 6 7 



002-72502 

¥2- 1 7 5 7 2 6-5§, H5-86200^ H5-3 
3 1 2 9 3^§, IWJ 3 — 3 1 3 2 G^mcm^tlT^ 

fllfeftttfrffU ->^if X WW 3 ? 5-238827 
116-1 2285 2^, H6-2991 88*§\ H 6 - 
30 6 3 2 9^, 116-240208^, H7-196 
9 8 6^^C^?nT^S«t-9*5}?'J->"7-'f>JC-fe 

* xft^ y v^-tf if *> raatcffiJi-e # s Q 

[0 0 2 0] #HWlCfc^T»@lCffl^5d 

^v->7fva, ±^lt±ib-^ (id T-ssni. 

#tS^tfSc¥^^M 1 00-1 0 0, 000, !?i 
L<ii3 00~1 0, 0 0 0<D#y vVU-feX^lfVfe 

Vtt, « (II) ^, R«tf;**;b»-CfcDjaoR5#zk 

*-efc*#y ;*^;i^>^-»fxs?j±, a (id ^ r 4 # 

7 x t» J.O R 5 S #'J7i -Jl/-> 

7ifyp*5, cciiwj^^tt, a*©*y 

irs^r 4 s i c 1 3*ffiffl-r*cfcte«tt)SSk:»e. 
n^o #y ^^>£-&/£-f 3^07:/*/ y 

l^Tte, 09*t£1#&HB6 3 - 1 6 3 2 5^$g£r#S$3 

[002 1] ±g2 (/n) TfiE^fc^y*;^/^ 

# y ^9 -9* v-pfe £0 £ y ^-^y a y 

ti, HSSRn S i X4-n Kef, Rt±7;l/^;l/S, 
7;l/-7--;l/S, ->Jd7;WS, 7'J-;H, 7;U^ 

H^T-feO, ^LTn«lX«2 7Jfe^.) T*?n«t 

mwtvrmmr^^, 0 sfc, ^y^v^v^a^-y-r 
(cj; D«u«iiojtii***#j«si-p#v mw<Ditmw.mz 

^Tti, #lf 1 0-5 2 8 6 3 3^ifflS (WO 9 8 
/0 2 9 4 7 5) $r#H8£nfcl,\, 
[0 0 2 2] ^fe, *%WtCfct/^Tt±, ±12 (-) 

tsnftStt^j -wiz-tx^+fv^^y^^-ifvi: l 

T#i:L</8^3<l£tfT*£.3o C <0*tt # "J Jl/-fe X 

^7^fvi±, ->7f y^ts^ojyt 

/'J i/Xtcfe^T, tH^^tbTR 6 S i C 1 3, R 
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e 2 S i C 1 2 &lf/X»R 6 3 S i C 1 Sr. grt^: 
[0 0 2 3] «fflfc*j^T»«L<«^6n««ttt 

[0 0 2 4] iaiMt»3R03tll«^Sy : 3, 3' , 4, 
4' -t^F^ (t -^;l/^;l/^->^*;l/#-;V) ^ 
^/7x/X t-^f;K;W*^yyx-h, ^ 

;b7-feFT-fe-r— h^7l/**^F, 7^r^;l/Zir h >^ 
;i/^-^-> f\ i , i - if x ( t -^v-;W;P^>-) 
3, 3, 5-HJ^^-;l/^*o^*if>, 1, 1-tTX 
( t -^Jri/jV^Vytr^is) i/pu^ttl/, 1 , 1 — 
fcTX (t -7*)V*fls**V) 3, 3, 5-hU^f;l 

)]/i/>7W\**)-z/, l, l -tr X ( t — 

>0 i/^a^it^ 1, l-ifx (t-7f;WM 

t c /)S/*oFf*^ 2, 2-tfx (t-^;w<;i/ 

7^>\ n-7f;V 4, 4-tfX (t-y^ 
/^Ul/— 2, 2-lfX (4, 

- t -y^l/^l/^v^^^D^^W P 

ytKn^i/^yK, i, i, 3, 3— r F^^^i/ 
^l/fcKa^i/t+^F, ^^ytFD^vt^y 
Fx t FD^M^-y F\ t F 

D^;myF, a, a' -tfx ( t 
>0 y^n ;l/-<>-tf $^^;l/^;l/*4^>F\ 
2, 5-v ? ^^ L ;b-2, 5-VfX ( t — ^rt/^l/** 
>0 -v^>\ t F\ S>-t 

-7*;l/^l/**s/F* 2, 5-> ? ^f-;l/~2, 5-e 
x (t-7^/W;l/*+>0 ^->V-3> ^V7fU 
/l/^;l/3MrS/ F\ 3, 5, 5-h T J^f;l^\^y^ 
^l/^v'Fs ^-^^y-r7W;l/^^v'F. ^^a^;l/ 
^/1/**S/F\ Xf7n^M;l/^yF, 

F\ m- h^My^/W*^ F\ 
^W-r;l^;l/^-^S/ F> v 7 - n-yutf;l/^;i/^i/ 
K yV y y a if -y 

— K ex (4- t-^;l/S/*D^F$/;l/) 
S'SJ*— K y-2-xh^yx^M^y 



(5) 2002-72502 

K s*- 2 -x^;!/^^;^;^^^^ 
-^-F, (3-^^;b-3-^ Y^sttiV) ^ 

Jl/^S/S?*— F. a, a 5 -t£X itt^ftlJ 

^^^x*/x— F. 1, 1, 3, 3-rh7^f 
;l/^M;l/^y^^f*/x-b, l-i/^n^ 
->;l/- 1 - ^f;l/Xf;K;l/t^yMf*/x-F, 
t — \*y;H;W*^**f*/x- t 
yo ^W+y*tf*/x-h, t -^N*i/;V^;l/**^ 
if/^U-h. t F^ l. 

1, 3, 3-T-F^^^;V^;V^;l/^4 1 >'-2 ~xf 
;^/X-h, 2, 5-^^^;l/-2, 5-tfX 

(2-x^ L ;l/^1?-y-r;l/^;l/*4 1 >') 1- 
y^nA+y;i/™ i -^^l/ifM;!/**^- 2— x 
fMWx-F, t -^S/A/^l/**^ 2— x 
fM^;x-K t -^n^i/**^ 2-xf 
;WWx-h, t -/fM;l/**'>^V^fl/- 
F, t -^5/;H;l/**^y^Dliwy * 

?\s*3r>> 3, 5, 5-FU^f;WN*t/x-F, t 

2, 5- (m-F;l/*^;l^;i/**^) ^l^v, t - 

^^/l/**^ 2 -xf;l/A^>y;i/^y 
F. t -^f^;l/**^V!/x- F, 2, 5-v> 
><^;i/-2, 5 — ifx C-^W-f;w^;i/**^) ^^-9" 
>\ t -^;W;l/^->7-fef— F. t-y^;W;l^ 
^y-m-FM^My^x-F, trx (t-:r*- 

Z^^y^-t^-F, t -yf;l/FU^f;^>U;V 
> F\ 1 , 3 - *J ( t - y ^ ^ 
#x;l/) ^V-tfV, * G 

[0025] 1 7 f+/ yy7 y* Fx;i/t>yixxf 

l, 2-t7F+/y- (2) -^ZS^F-5-X 
;l/*vB8^a^>f F\ l, 2-^:7 F^/v- (2) - 
^7^F-4-X;l/*yi>n5^h\ 2, 3, 4-F 

uuFD+y^y^x/ytB-yTy-s, 6->> 
FP-5-^y-t7^l/y- 1 -x;l/*y»i:<0 
40 ft/^hV) xXf;K 2, 3, 4, 4' -FUtlF 

D^y77x/yt6-y7y-5, 6- c AHu 
- 5 -**v-i-yz\s>- i -x)V^ymt<D 

<-~F l J) xXtvK ^Fo 
[0 0 2 6] - F P^y^xXf^ : x F n^yy> 
hi/U—h, ^xFa^y^F^U-F> xhD^y 
^;V^P7^F\ $/xFa^y^;^D7^F\ xFp 
^yy>7a^ F\ >?x F n^yy^yo ^ h\ x F n 
^V^l/T'-fe-r— Fx y*xFD^y^;I/7irf - F. x 
hD^yy'jl/F^DDZ-fer-F, -hn^yy>h 
50 U7;l/*D7tf-F, to 
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[0027] cns)tiK6*aa©«3te#'J ->7fy§ 

*f>mmiCttLT0. 0 5-5 011% #3:b<li 
0. l~2 0li%, ctDSf$L<«l~2 0li%t 

<&<£>o 

[0 0 2 83 ^B^T^ffl^n^^'J^^+fy.t^fg 

<DMfr^t>&ic£-DTn, mytvmTimTkmtt O6o 

— 4 30nm) & H©<£ *? £<ffi&7frifc: <£ K) Sft^T? 

^y ^stf^ne.©^^ ey u «>.wsftt;?-*e 

■atcWLT-^iCO. 0 5-5011%, »SL<ti 
1—2 Oli%t*ffl^5inSo 

[00293 «u«feiR*ffli/^*&fc:«, f#e>n 
fc&Mtfttfe-r « c # & « o x ^ > jf 

i/^hftHou^ h i: btwr 

^ if mam&m&Wi&fr<oM rsmmm* if t 

* £> 2>\ ftSJSfe a H-5- b *^!Mttt«*giJ3^in b T 
fc«fc^„ c©J:3*iWbtt«©0flfcbTt±, yaif5j-^ 
Ri/^f^A, T'-fc^W-feh-*— h 

it. ^U^IfvaMteWbTHRfcO. 05-101 
M%s !lfJL<(iO. l~5l«%T*fci>o 
»tttt»*&ftrrscfcfc«fc»K ^Rga&««:«-filbK 

£{gii-f -Set 

coo3o] ^fc, ^jttt#y->^-9 f >ffi^wc^ m 

JR*Seta-r*cfcKJ:D, 
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n^7-y^ IKvy^777i', 3>Wh« 
^DAl7"77^l)bW6n5o S*4)3sta»kb -» 
tc^y^^ifvastcWbTo. 05-ioooii 

%, jf$b< « 1 0 — 5 0 Oli%t'feS„ 

[0031] mtfexvis^vyffimmc&^Tim*: 
ttffltsi&ica, "O-tf^s wi/x>\ x 

/o fy ; n -^?>-^ X i-^V^V, n — N+ity, 1 
-a^V, n-^X- i -• -NT^X n-*^* 
>, n i-y-fy, n-fiJ 

i -rijzsmvffiamitfcmt&fa ; x^;i/~>*a 

nif;l/x-f;K i/-?=f-)\>3L— f-;l/l¥©x— r;l/^ ; ^ 
f;Wyy^h> (mi B K) s&oyh^aifMK 

gfx^;i/^|cDxxx;i/» ; x^i^>^"'j n— 

f ;k xf-L'>^7*u a-ji/ ; e/ifji/i-f;i'l 
20 oxf i/y?*y 7W;i/x-f ;H ; x^p 

i/yjn— ;l/^ey^^;l/x— f-;l/7-tr-r-h, x^l^y 
^*y 3-;l/€7if;H-f^7-bf- (-^©xf UV 
yy 3-;«/7M;Vx- r;l/T-b-r— hSi ; 
UVi^y xj— ^y^^l/x- r;K ^ntruv^yn 
-w;x^Vx-f;H07'a t° uyVV 

x— xvl/T-t-r- ynlf l/yyun-^yx^ 
x-f;l'7-bf-Ff<D7°Deu>7*'j3-;l/ ; &/7;l' 
^;bx-^;b7-bf— h »SS%ffiffl-r 5 d fc b 

-^IfVlgS^O. 1-5 011% it)»$L<li 
0. l~4 0ll%i4Slt#^ni„ 

[0032] i<ibic, f&K&xv is^vi/mmmzit. 
^'jym m?sBw, &n&5±%k mftmwLnmk ph 

40 tl±^«lDATt)J:V\ 

[0 0 3 3] JBJttt#y i'^ym.l&mt, d-;1/=i- 
SSxi-h. 3— XtTV3— K x/u- 

3- h a £t**fci stifc»^a*t^±03B"ja fc* t «t o , 

•>V3ym *7XiS^ffiI©l«itci^J 

^^-e-fio^^^sj^xa^^^-^sfcfe. 4 o 

~200b »$L< «6 0— l 2 Ot<S>iS*-£\ *;-y 
YfXs-Ylc&ZWrSiclt l 0-1 8 0^, $?$b< 
tt3 0~9 0W> ^MC«t^*&(ct± 1 

50 ~30#RS. »^L<«5~1 Ota 
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(7) 2 0 0 2 - 7 2 5 0 2 

fftt, fipfl*tf, 7*M^xh©»^tcttO. 0 5-2 *^tr«#fc©«tt©fc«>fctt* am*Q?MISfirtk: 

^b^-jp^y^hy .y*X©«fcfcl±0. 3-3 SrBi*, #D£l*-&traM** C ©jflSSBrt fciittWK: 

[0 0 3 4] liJittt^U^^-y^HaiWOJMittx *^ n«*A"rsStf*©SS*3Ete*SbT. ttBttcfttt? 

it-^L-f- XflU «?»S9F*»3t«»fc LTffl 70 rtfcfcft-rSB^fctt, »lKBte**».**&»tt* 

l\ <E5HJCJSi:7*h-rXdr*fflV'»T^<*->ttflWt«l 3ttl«fc«»Lft< Ttt^U jag»Bl*3 

b^bhombk a#o. osmj/cm^ *tf4rtft^P— h»c*4ir» mattffl'WpjR*^ 

mm<Dm&fr zMm&3~e%: < , ann ooomj/cm n, MUKWZtiZo s«oin^?ast±. i&g#at^w- 

*fflJl-rsfc«>fj:|BR'&«a*«{bLfc»Ha*«fflL SC^tlOT, ^©ini»BBB:ft^fflB-efcS 

co o 3 5] 3aBe*ffl**tr«)ett# , j ->v-f v*am w±t«n**^ 1 o o"Ctt±©?wic*^Ttt^ frffi 

ys/9-»fv©s i -Naf^3W!Ki-«-*o sfcv^-eaBiraarpfcfco sfcfeS5«^ia*T* 

nfc^li^V^^ifVffi^^^ ftftMUlKfrH'&ti Sfcx AnBlCkO&ftLfcS i OH^S i OS i {fcU 

n«4:» -MS i -Ntt^OfKUte^bfeKtCIKBL fflfl9*±BHME» 1 0 0°CgfiT'feS o &*5. XfEfcfc 

[0036] uttfoT. «jttt#U'>7->f>Jiaa»fc ^ atit®*nj&ti. ±ian»7i^h 

« fc. «jttt#y ->^if vttjanwcj: ojg^nrcs [0038] #y ^^■y >©««fiEJixea, **tt# 

B#jec*fc^Lfc*8*B*S^fc<fc^Tjtfrtt±:*: *7-B«*£$»D«>3i»#S*ffl<^ 7;I/*'J8«i 

* LT tfr»»fti«^*i:*i itSft fci&SiBSnSo itftfcj:!). «5ttt£#U ->'7'Wffl 

»B#«£-rs»^«>*So cn^i»<*fti6x m^sa [0039] z^viiiiLtn w*tf, tf? 

jffl*fci^R*-ps«bfciw, 3 5%RHa±tf» i»»o*»«««Mf&n*o #y v^-»fvM*v 

JL< ( J:t?»SU<«4 096RHJUU:. MK»Sb< f/WXOx-yf ^ V^^-vi: LTffll^nsi 
[0 0 3 7] C<D#V i/^y<DtaMXmiC^Xli., 50 0. 1—5SK »^L<«0. 5~3»-T-feSo ^fc. 
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— f&K2 o~5 o'c, »$L<a2o 

[0040] nfcao/^-yftsnft* 1 ; ->7fVl 
tt#T?y vx^n, <aisn, fossi-^yy 
vxi'i: LTffli/> 6h«jb\ &fcliM*U ^x&SBfia 
(0H*fcf, l BJM±) tt«-r*Xtt«SJ«t-*ci:fc:J:»j 

STOWS, *?g|$p n n^<D»gi14fc£> &Z13\ -j&fcso 
~1 0 0 0°C, £?t:L<&l 00—1 000 V, <fct>$? 
$L<ttl5OTC~4 5 0TCT, 5ft&.±, $?i:L<te 

i o»jw±fc-r«o MA9B«ii, -mcmmmm§iL 

ttil$3. 3JWT, iSi/t^ 1 0 1 3 D • c mlM±*CT 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The formation approach of the patternized polysilazane film which is characterized by 
developing negatives after carrying out humidification processing of the exposed photosensitive 
polysilazane constituent film in the approach of forming the polysilazane film patternized by applying a 
photosensitive polysilazane constituent to a substrate and developing it after exposure. 
[Claim 2] The formation approach of the patternized polysilazane film which is characterized by heating 
the photosensitive polysilazane constituent film at the time of humidification processing in the formation 
approach of the patternized polysilazane film according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the formation approach of the patternized polysilazane 
film that the adhesion to the substrate of the approach of forming the polysilazane film patternized using 
the photosensitive polysilazane constituent and the pattern with which pattern formation time amount 
was shortened by the detail, and it was formed [ did not generate development residue and ] in the 
pattern after development has been improved, fiuther. 
[0002] 

[Description of the Prior Art] The things for which the photoresist of a positive type or a negative mold 
is used for micro processing or patterning including various fields, such as a semiconductor device and 
manufacture of a liquid crystal display, are common knowledge. Conventionally, various things, such as 
negatives resist, such as a positive type of the positive type photosensitivity constituent which consists 
of novolak resin and a quinone diazide sensitization agent, and a chemistry magnification mold or a 
negative-mold photosensitivity constituent, a polyvinyl cinnamate system photosensitivity constituent, a 
bis-azide-rubber system photosensitivity constituent, and a photopolymerization system photosensitivity 
constituent, are used as such a photoresist. According to the purpose of use, various properties are 
required of such a photoresist. For example, in processing of a semiconductor device, properties, such as 
high sensitivity, high resolution, and etching-proof nature, are required. 

[0003] On the other hand, in manufacture of a semiconductor device, a liquid crystal display, a printed 
circuit board, etc., patterning processing of various elements is carried out including the interlayer 
insulation film. Such an element is put to the elevated temperature which exceeds 400 degrees C in 
production processes (for example, wiring vacuum evaporationo process by CVD), such as a 
semiconductor device. Therefore, with an organic material, it cannot fully respond to ingredients, such 
as an interlayer insulation film put to such an elevated temperature, from a heat-resistant point, but they 
are expected use of an inorganic material. As this inorganic material, since the silica system ceramic 
film is excellent in abrasion resistance besides thermal resistance, corrosion resistance, insulation, 
transparency, etc., it is used as a useful patternizing coat in the semiconductor device, the liquid crystal 
display, the printed circuit board, etc. 

[0004] As for such patternized silica system ceramic film, it is common to be formed by etching the 
ceramic film, using the patternized photoresist as ETCHIINGUMASUKU. On the other hand, after 
applying the coating liquid containing polysilazane, forming a paint film on a substrate, irradiating 
ultraviolet rays in the shape of a pattern under an oxidizing atmosphere at this paint film and making 
JP,5-88373,A harden an ultraviolet-rays exposure part for example, the approach of forming a ceramic 
film pattern is indicated by by converting into the ceramic film the polysilazane film which removed the 
ultraviolet-rays unexposed part and was patternized after that. It can be concluded that this approach is 
the photoresist of a negative mold since an optical exposure part hardens and remains. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, detailed-izing of processing of a semiconductor 
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device etc. is being enhanced, for this reason, it is a positive type with resolution high as a type of a 
resist, and a high ingredient of ETCHIINGU-proof nature, such as oxygen-proof plasma nature, is 
desired. Moreover, when using it, making the coat which carried out patterning remain as an interlayer 
insulation film, to be the ingredient excellent in many properties, such as high thermal resistance 
demanded as this coat ingredient in an interlayer insulation film besides the requirements accompanying 
the above-mentioned detailed-izing, a low dielectric constant, and transparency, is desired, this invention 
persons set to Japanese Patent Application No. No. 283106 [ 1 1 to ] in order to respond to this request. 
The process which applies this and forms a paint film using the photosensitive polysilazane constituent 
which functions as a positive type containing polysilazane and a photo-oxide generating agent, Grow 
into said paint film including the process which irradiates light in the shape of a pattern, and the process 
which carries out dissolution removal of the part by which said paint film was irradiated. The formation 
approach of the patternized insulator layer which changes including the process made to convert into a 
silica system ceramic coat was proposed by leaving or calcinating the formation approach of the 
patternized polysilazane film, and the patternized polysilazane film concerned in a perimeter ambient 
atmosphere. In this approach, Si-N association of polysilazane **** with the acid generated in the 
exposure part of the photosensitive polysilazane constituent film, silanol (Si-OH) association is formed 
of a reaction with an H20 molecule, and decomposition of polysilazane takes place. In this proposed 
approach, in order to aim at decomposition of polysilazane, contacting the photosensitive polysilazane 
constituent film after exposure in water is indicated. [0006] Moreover, although this invention persons 
offered the photosensitive polysilazane constituent which functions as a positive type with which 
preservation stability has been improved by using denaturation poly sill sesquiAZAN as polysilazane in 
Japanese Patent Application No. No. 108023 [ 12 to ] It is [ that contacting a photosensitive polysilazane 
constituent in water as an approach for disassembling the photosensitive polysilazane constituent after 
exposure as well as above-mentioned Japanese Patent Application No. No. 283106 / 1 1 to / is only 
indicated, and ]. However, although it thinks for decomposition of polysilazane to progress only near the 
film front face of a photosensitive polysilazane constituent when contacting the exposed photosensitive 
polysilazane constituent in water and aiming at decomposition of polysilazane, depending on 
decomposition processing conditions, removal of the exposure section is not fully performed at the time 
of the development by the subsequent alkali water solution, but development residue may exist in a 
pattern after development. 

[0007] The purpose of this invention is offering how the time amount which decomposition of the 
polysilazane in the decomposition process of the photosensitive polysilazane constituent after exposure 
takes forms the patternized polysilazane film which does not have development residue in the pattern 
after short **** and development in the approach of forming the polysilazane film patternized using the 
photosensitive polysilazane constituent. Moreover, other purposes of this invention are offering the 
approach of improving the adhesion to the substrate of the polysilazane film by which patternizing was 
carried out [ above-mentioned ]. 
[0008] 

[Means for Solving the Problem] In case this invention person forms the polysilazane film patternized 
using the photosensitive polysilazane constituent which functions as a positive type like [ as a result of 
inquiring wholeheartedly ] the photosensitive polysilazane constituent containing polysilazane and a 
photo-oxide generating agent By contacting the exposed photosensitive polysilazane constituent film 
into a steam content gas, and decomposing polysilazane, namely, carrying out humidification processing 
Decomposition of polysilazane is performed for a short time, and development residue is not generated 
to the pattern after development, either, If the content of a gaseous steam is increased in that case or it 
changes into the condition that the photosensitive polysilazane constituent film was heated at the time of 
humidification processing, shortening of the resolving time will be attained further, Moreover, since the 
conditions of the dew condensation to a film front face will also be eased if this film is heated, It 
becomes possible to make higher the steam partial pressure of a humidification processing ambient 
atmosphere, when time amount which decomposition of polysilazane takes to this can be shortened 
further, it finds out that the adhesion to the substrate of the polysilazane film also improves with heating 
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at the time of development, and this invention is made. 

[0009] That is, this invention is the formation approach of the polysilazane film which consists of the 
following configurations. 

[1] The formation approach of the patternized polysilazane film which is characterized by developing 
negatives after carrying out humidification processing of the exposed photosensitive polysilazane 
constituent in the approach of forming the polysilazane film patternized by developing negatives after 
exposing a photosensitive polysilazane constituent. 

[2] The formation approach of the patternized polysilazane film which is characterized by heating the 
photosensitive polysilazane constituent film at the time of humidification processing in the formation 
approach of the polysilazane film that the above [1] was patternized. 

[0010] The patternized polysilazane film which was formed by the approach of above-mentioned this 
invention can be used as it is, for example as a patternizing coat in components, such as etching resist or 
a display device. Since the photosensitive polysilazane constituent used in the approach of this invention 
is a positive type, its oxygen-proof plasma nature is higher than the resist of the conventional organic 
material system with high and resolution. Moreover, since it is the coat was converted into the silica 
system ceramics and this converted ceramic film excelled [ coat ] in high thermal resistance, a low 
dielectric constant, transparency, etc. by leaving the patternized polysilazane film which was formed by 
the approach of this invention for a long time, or calcinating, it can use suitably as an interlayer 
insulation film etc. 

[001 1] Hereafter, this invention is further explained to a detail. The formation approach of the 
polysilazane film that this invention was patternized The process which applies to the substrate of (a) 
photosensitivity polysilazane constituent, and forms a paint film although not limited to this, (b) when 
required for said paint film in the exposure process which irradiates light in the shape of a pattern, and 
the substrate by which (c) pattern exposure was carried out, where a substrate is heated The gas 
containing a steam is made to contact and humidification down stream processing into which 
polysilazane is made to decompose, and the development process which carries out dissolution removal 
of the part by which the optical exposure of the (d) aforementioned paint film was carried out are 
included. Hereafter, the formation approach of the polysilazane film that this invention was patternized 
is concretely explained in accordance with this illustrated approach. 

[0012] First, in the approach of forming the polysilazane film with which this invention was patternized, 
the photosensitive polysilazane constituent which functions as a positive type like the photosensitive 
polysilazane constituent containing polysilazane and a photo-oxide generating agent as a photosensitive 
constituent is used. As this polysilazane and polysilazane used in the photosensitive polysilazane 
constituent containing a photo-oxide generating agent, the following can be mentioned, for example. 
[0013] (b) General formula (I) 
[Formula 1] 

R 1 

— t— f — N— < 0 

R 2 R 3 

, (— the inside of a formula, and Rl, R2 and R3 — each — the radical whose part linking directly to silicon 
or nitrogen is carbon, an alkyl silyl radical, an alkylamino radical, or an alkoxy group is independently 
expressed except a hydrogen atom, an alkyl group, an alkenyl radical, a cycloalkyl radical, aryl groups, 
and these radicals.) - the polysilazane of the number average molecular weight 100-50,000 containing 
the frame expressed, or its denaturation object. 
[0014] (b) General formula (II):-(SiR4 (NR5) 1.5) n- (II) 

(-- the inside of a formula, and R4 and R5 - each — expressing independently the radical whose part 
linking directly to silicon or nitrogen is carbon, an alkyl silyl radical, an alkylamino radical, or an alkoxy 
group except a hydrogen atom, an alkyl group, an alkenyl radical, a cycloalkyl radical, aryl groups, and 
these radicals, n is the integer of arbitration.) — poly sill sesquiAZAN of the number average molecular 
weight 100-100,000 containing the frame expressed, and its denaturation object. 
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[0015] (c) being main - repeating - as a unit -(RSiN3)-, -(RSiN20)-, -(RSiN02)-, and -(RSi03)- the 
polyorgano SHIROKI Southern of the number average molecular weight 300-100,000 containing [the 
inside of a formula and R are an alkyl group, an alkenyl radical, a cycloalkyl radical, an aryl group, an 
alkylamino radical, or an alkyl silyl radical]. 
[0016] (d) General formula (III) : -[SiR6 (NR7)1.5]- (III) 

other configuration units which consider as a basic configuration unit and are further expressed with 
general formula:-[SiR62NR7]- and/or -[SiR63 (NR7) 0.5]- said basic configuration unit ~ receiving ~ 
0.1 -mol % - 100-mol % — denaturation poly sill sesquiAZAN of the number average molecular weight 
100-100,000 to contain. (R6 expresses the alkyl group, the permutation, or the non-permuted phenyl 
group of carbon numbers 1-3 independently respectively among a formula, and R7 expresses the alkyl 
group, the permutation, or the non-permuted phenyl group of hydrogen and carbon numbers 1-3 
independently respectively.) 

[0017] It sets to the photosensitive polysilazane constituent used by this invention, and polysilazane can 
also use the mixture of a copolymer with the polymer of polysilazane and others, or polysilazane and 
other compounds not to mention a polysilazane independent. There is a thing which has the shape of a 
chain, annular, or the structure of cross linkage, or a thing which has the structure of these plurality in 
intramolecular at coincidence, and independent [ these ] or mixture can also be used for the polysilazane 
used. About these polysilazane, from the degree of hardness of the film obtained, or the point of 
compactness, perhydro polysilazane is desirable and ORGANO polysilazane is desirable from a flexible 
point. Selection of these polysilazane can be suitably performed according to an application, if it is this 
contractor. 

[0018] The polysilazane described above is well-known, or can be manufactured according to a well- 
known approach. Specifically, manufacture of polysilazane is indicated by JP,63-16325,B, JP,61- 
89230,A, 62-156135 official report, D.Seyferth et al., Communication of Am.Cer.Soc, C-13, January 

(1983) , and Polym.Prepr., Am.Chem.Soc, Div.Polym.Chem., 25, 10 (1984), etc., for example. 
Moreover, you may be the PORIME taro silazane which contains a metal atom in structure fiirther as 
may be reported by JP,49-69717,A and D.SeyferthCommunication of Am.Cer.Soc, C-132, and July 

(1984) about the polysilazane which has the structure of cross linkage in intramolecular. 

[0019] In addition, a repeat unit which is reported to JP,62- 195024, A is [(SiH2) n(NH)m] and [(SiH2) 
rO] (among these formulas), n, m, and r ~ respectively - 1, 2, or 3 - it is — the Pori Shiroki Southern to 
which it is expressed — The PORIBORO silazane excellent in the thermal resistance which a boron 
compound is made to react to polysilazane which is reported to JP,2-84437,A, and is manufactured, 
JP,63-81 122,A, 63-191832, the PORIME taro silazane that polysilazane and a metal alkoxide which are 
reported to JP,2-77427,A are made to react, and is manufactured, JP,1-138108,A, 1-138107, 1-203429, 
Make molecular weight which is reported to 1-203430, 4-63833, and a 3-320167 official report increase, 
or (Front 4 persons of the above-mentioned official report), The inorganic (back 2 persons) silazane high 
polymer and reforming polysilazane which raised hydrolysis-proof nature, JP,2-175726,A, 5-86200, 5- 
331293, Copolymerization polysilazane advantageous to thick-film-izing which introduced the organic 
component into polysilazane which is reported to the 3-31326 official report, JP,5-238827,A, 6-122852, 
6-299188, The construction to metals which added or added the catalyst compound for promoting 
ceramics-ization to polysilazane which is reported to 6-306329, 6-240208, and a 7-196986 official 
report, such as plastics and aluminum, is possible. The low-temperature ceramics-ized polysilazane 
ceramics-ized more at low temperature can be used similarly. 

[0020] the number average molecular weight 100-100,000 in which the polysilazane which can be 
suitably used in this invention contains the frame mainly expressed with the above-mentioned general 
formula (II) - they are poly sill sesquiAZAN of 300-10,000, and its derivative preferably. More suitable 
poly sill sesquiAZAN is a polyphenyl silazane whose R4 is a phenyl group and whose R5 is hydrogen 
among a formula (II) among the poly methyl silazane whose R4 is a methyl group and whose R5 is 
hydrogen, or a formula (II). Such polysilazane is easily obtained by using R4SiC13 for a start raw 
material in the ammonolysis at the time of compounding usual polysilazane. Please refer to JP,63- 
16325,B about the ammonolysis at the time of compounding polysilazane, for example. 
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[0021] Moreover, it is polysilazane which can also use suitably the polyorgano SHIROKI Southern 
described above (Ha) in this invention. This polyorgano SHIROKI Southern can manufacture the 
organic halo silane shown by general formula RnSiX4-n [R is an alkyl group, an alkenyl radical, a 
cycloalkyl radical, an aryl group, an alkylamino radical, or an alkyl silyl radical among a formula, and X 
is a halogen atom, and n is 1 or 2] by making it react with ammonia and water. Since such polyorgano 
SHIROKI Southern can obtain the baking film in which a low dielectric constant is shown even when it 
processes at an elevated temperature, it is useful especially as a precursor of an interlayer insulation 
film. Moreover, in the case of polyorgano SHIROKI Southern, by changing the oxygen content 
contained in a principal chain, the specific inductive capacity of the baking film can be controlled and 
there is also an advantage that desired specific inductive capacity can be obtained easily. Please refer to 
a Japanese-Patent-Application-No. No. 528633 [ ten to ] specification (WO 98/029475) about the detail 
of such polyorgano SHIROKI Southern and its manufacture approach. 

[0022] Moreover, in this invention, denaturation poly sill sesquiAZAN indicated by the above- 
mentioned (d) can also be preferably used as polysilazane. This denaturation poly sill sesquiAZAN can 
obtain easily R6SiC13, R62SiC12, and/or R63SiCl as a start raw material in the ammonolysis at the time 
of compounding usual polysilazane by using back 2 persons by the mole fraction corresponding to the 
content ratio of a configuration unit besides the above. 

[0023] A photo-oxide generating agent is contained in the photosensitive polysilazane constituent 
preferably used in this invention. As an example of this photo-oxide generating agent, a peroxide, a 
naphthoquinonediazide sulfonate, nitrobenzyl ester, etc. are specifically mentioned. Moreover, benzoin 
tosylate is also useful. These photo-oxide generating agents can also be combined and used if needed. 
Hereafter, although the example of a peroxide, a naphthoquinonediazide sulfonate, and nitrobenzyl ester 
is shown, the photo-oxide generating agent which can be used for the photosensitive polysilazane 
constituent with which this is mere instantiation and this invention was patternized is not limited to these 
things indicated concretely. 

[0024] The photo-oxide generating agent of a peroxide system : 3, 3\ 4, a 4'-tetrapod (t-butylperoxy 
dicarbonyl) benzophenone, t-butylperoxy benzoate, methyl-ethyl-ketone peroxide, Cyclohexanone 
peroxide, methylcyclohexanone peroxide, Methyl acetoacetate peroxide, acetylacetone peroxide, The 1 
and 1 -screws (t-hexyl peroxy) 3 and 3, a 5-trimethyl cyclohexane, The 1 and 1 -screw (t-hexyl peroxy) 
cyclohexane, 1, and 1 -screws (t-butylperoxy) 3 and 3, a 5-trimethyl cyclohexane, G t-butylperoxy-2- 
methylcyclohexane, 1, and 1 -screw (t-butylperoxy) cyclohexane, 1 and 1 -screw (t-butylperoxy) cyclo 
dodecane, 2, and 2-screw (t-butylperoxy) butane, n-butyl 4 and 4-screw (t-butylperoxy) valerate, 2 and 
2-screw (4 and 4-G t-butylperoxy cyclohexyl) propane, P-menthonaphtene hydroperoxide, a 
diisopropylbenzene hydroperoxide, 1,1,3, and 3-tetramethylbutyl hydroperoxide, cumene 
hydroperoxide, t-hexyl hydroperoxide, tert butylhydroperoxide, alpha and alpha'-screw (t-butylperoxy) 
diisopropylbenzene, Dicumyl peroxide, 2, the 5-dimethyl -2, 5-screw (t-butylperoxy) hexane, t-butyl 
cumyl peroxide, G t-butyl peroxide, 2, the 5-dimethyl -2, 5-screw (t-butylperoxy) hexyne -3, isobutyryl 
peroxide, 3,5, and 5-trimethylhexanoylperoxide, octanoyl peroxide, Lauroyl peroxide, stearoyl 
peroxide, succinic-acid peroxide, m-toluoyl benzoyl peroxide, benzoyl peroxide, G n-propyl peroxi 
dicarbonate, diisopropyl peroxi dicarbonate, Screw (4-t-butyl cyclohexyl) peroxi dicarbonate, G 2- 
ethoxyethyl peroxi dicarbonate, G 2-ethylhexyl peroxi dicarbonate, G 3-methoxy butylperoxy 
dicarbonate, JI (3-methyl-3-methoxy butyl) peroxi dicarbonate, alpha and alpha'-screw (neo decanoyl 
peroxy) G SOBURO pill benzene, Cumyl peroxy neo decanoate, 1, 1 and 3, 3-tetramethylbutylperoxy 
neo decanoate, 1 -cyclohexyl- 1-methylethyl peroxy neo decanoate, t-hexyl peroxy neo decanoate, t- 
butylperoxy neo decanoate, t-hexyl peroxy pivalate, t-butylperoxy pivalate, 1,1,3,3- 
tetramethylbutylperoxy-2-ethylhexanoate, 2, the 5-dimethyl -2, 5-screw (2-ethyl hexa noil peroxy) 
hexane, 1 -cyclohexyl- 1-methylethyl peroxy-2-ethylhexanoate, t-hexyl peroxy 2-ethylhexanoate, t- 
butylperoxy 2-ethylhexanoate, t-butylperoxy iso butyrate, t-hexyl peroxy isopropyl 
MONOKABONETO, t-butylperoxy maleic acid, t-butylperoxy 3,5, and 5-trimethyl hexanoate, t- 
butylperoxy laurate, 2, the 5-dimethyl -2, 5-(m-toluoyl peroxy) hexane, t-butylperoxy isopropyl mono- 
carbonate, t-butylperoxy 2-ethylhexyl mono-carbonate, t-hexyl peroxy benzoate, 2, the 5-dimethyl -2, 5- 
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screw (benzoyl peroxy) hexane, t-butylperoxy acetate, t-butylperoxy-m-toluoyl benzoate, Screw (t- 
butylperoxy) isophthalate, t-butylperoxy ally! compound mono-carbonate, t-butyl trimethylsilyl 
peroxide, 1, 3-JI (t-butyl pel OKIJI carbonyl) benzene, etc. 

[0025] Naphthoquinonediazide sulfonate : l,2-naphthoquinone-(2)-diazido-5-sulfonic-acid chloride, 1,2- 
naphthoquinone-(2)-diazido-4-sulfonic-acid chloride, 2, 3, 4-trihydroxy benzophenone and 6-diazo - 5, 
ester with a 6-dihydro-5-oxo--naphthalene-l -sulfonic acid (monochrome - Tori), A 2, 3, 4, and 4 f - 
trihydroxy benzophenone and 6-diazo - 5, ester with a 6-dihydro-5-oxo— naphthalene- 1 -sulfonic acid 
(monochrome - Tori), etc. 

[0026] Nitrobenzyl ester: Nitrobenzyl tosylate, dinitro benzyl tosylate, nitrobenzyl chloride, dinitro 
benzyl chloride, nitrobenzyl bromide, dinitro benzyl bromide, nitrobenzyl acetate, dinitro benzyl acetate, 
nitrobenzyl TORIKURORO acetate, nitrobenzyl trifluoroacetate, etc. 

[0027] Although the content in the inside of the photosensitive polysilazane constituent of these photo- 
oxide generating agents is made into a proper amount according to the class of photo-oxide generating 
agent, and the application of a photosensitive constituent, generally it is 1 - 20 % of the weight more 
preferably 0.1 to 20% of the weight 0.05 to 50% of the weight to polysilazane weight. 
[0028] In the photosensitive polysilazane constituent containing the polysilazane used by this invention, 
and a photo-oxide generating agent, sensitizing dye may contain if needed. It becomes possible to 
expose depending on the combination of a photo-oxide generating agent and sensitizing dye according 
to the cheaper light source of a high pressure mercury vapor lamp (360-430nm) etc. in the case of 
exposure. As sensitizing dye, colors, such as a coumarin, keto coumarins and those derivatives, 
pyrylium salt and thio pyrylium salt, and cyanine dye, a carbocyanine color, are mentioned. Generally 
these sensitizing dye is preferably used at 1 - 20 % of the weight 0.05 to 50% of the weight to 
polysilazane weight. 

[0029] Moreover, when sensitizing dye is used, the obtained coat may color. In using the constituent 
concerned as resists, such as etching resist, since the resist concerned is removed after termination of 
desired patterning processing, coloring of a resist hardly poses a problem. However, when using it, 
without calcinating the patternized coat and removing this coat after patterning (for example, when 
using the coat after baking as an interlayer insulation film of a display device etc.), it may be required 
for the coat after baking to be transparent to the light. Even in such a case, although it seldom becomes a 
problem since sensitizing dye is usually disassembled by the.photo-oxide generating agent contained in 
a photosensitive polysilazane constituent at the time of coat baking and the rarefaction of the coat is 
carried out, depending on the purpose of use, transparence a non-colored coat may be needed further. In 
such a case, although sensitizing dye can be disassembled into a photosensitive polysilazane constituent 
at the time of coat baking, to the photoreaction, the oxidation catalyst which does not involve may be 
added separately. As an example of such an oxidation catalyst, metaled organic compounds, particles, 
etc., such as propionic-acid palladium, acetic-acid palladium, acetylacetonato platinum, ethyl acetonato 
platinum, a palladium particle, and a platinum particle, can be mentioned. When adding an oxidation 
catalyst, generally the amount of an oxidation catalyst is 0.1 - 5 % of the weight preferably 0.05 to 10% 
of the weight to polysilazane weight. Unnecessary coloring matter can be disassembled and decolorized 
by adding such an oxidation catalyst, and also ceramics-ization of polysilazane can also be promoted. 
[0030] Moreover, to a photosensitive polysilazane constituent, by adding a pigment, it excels in thermal 
resistance, insulation, and a degree of hardness, and the good color filter and black matrix of pattern 
precision can be acquired. As an example of the pigment which can be added to a polysilazane 
constituent, graphite, carbon black, black titanium oxide, ferrous oxide, a copper chromium system 
plaque, **** manganese system black, cobalt iron chromium system black, etc. are mentioned. 
Generally a pigment addition is 10 - 500 % of the weight preferably 0.05 to 1000% of the weight to 
polysilazane weight. 

[0031] In using a solvent in a photosensitive polysilazane constituent Benzene, toluene, a xylene, 
ethylbenzene, diethylbenzene, Aromatic compound; cyclohexane; cyclohexene; decahydronaphthalene; 
dipentenes, such as trimethyl benzene and triethyl benzene; N pentane, i-pentane, n-hexane, i-hexane, n- 
heptane, i-heptane, N-octane, i-octane, n-nonane, i-nonane, n-Deccan, saturated hydrocarbon compound 
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[, such as i-Deccan, ]; - ethylcyclohexane; methylcyclohexane; - p-menthonaphtene; - dipropyl 
ether - ether [, such as dibutyl ether, ]; - ketones [, such as methyl isobutyl ketone (MIBK) ]; -- butyl 
acetate - Ester, such as cyclohexyl acetate, butyl stearate, and ethyl lactate; Ethylene glycol 
monomethyl ether, Ethylene glycol monoalkyl ether, such as ethylene glycol monoethyl ether; Ethylene 
glycol monomethyl ether acetate, Ethylene glycol monoalkyl ether acetate, such as ethylene glycol 
monoethyl ether acetate; Propylene glycol monomethyl ether, Propylene glycol monoalkyl ether, such as 
the propylene glycol monoethyl ether; Propylene-glycol-monomethyl-ether acetate, It is desirable to use 
propylene glycol monoalkyl ether acetate, such as propylene glycol monoethyl ether acetate. When 
using these solvents, in order to adjust the solubility of polysilazane, and the vapor rate of a solvent, two 
or more kinds of solvents may be mixed. As for the amount of the solvent used, polysilazane 
concentration is used 0.1 to 50% of the weight among a constituent in the amount which becomes 0.1 - 
40 % of the weight more preferably. 

[0032] Furthermore, fillers, such as non-oxide system inorganic substances, such as oxide system 
inorganic substances, such as a silica, silicon carbide, and silicon nitride, and a metal powder, a leveling 
agent, a defoaming agent, an antistatic agent, an ultraviolet ray absorbent, PH regulator, a dispersant and 
a surface treatment agent, a plasticizer, a dryer, and an antisagging agent may be added to a 
photosensitive polysilazane constituent if needed. 

[0033] A photosensitive polysilazane constituent is applied on the substrate of arbitration, such as a 
silicon substrate and a glass substrate, by the applying method or printing known conventionally [, such 
as a roll coat, an immersion coat, a bar coat, a spin coat, and a spray coat, ], and a paint film is formed. 
When 40-200 degrees C is 60-120 degrees C in temperature preferably in order for a paint film to dry 
this paint film if needed and to decrease the amount of subsequent degasifying, and are based on a hot 
plate and being preferably based for 30 - 90 seconds, and on clean oven for 10 - 180 seconds, it is 
preferably prebaked for 5 - 15 minutes for 1 - 30 minutes (heat-treatment). If the paint film is required, it 
can also be made into desired thickness by applying repeatedly. As for desired thickness, in the case of a 
photoresist, in the case of 0.05-2 micrometers and an interlayer insulation film, 0.3-3 etc. micrometers 
etc. becomes with a standard in the case of 0.5-4 micrometers, a color filter, or a black matrix. 
[0034] Subsequently the paint film of a photosensitive polysilazane constituent is exposed. In this 
exposure process, an optical pattern-like exposure is made using a photo mask if needed, using a high 
pressure mercury vapor lamp, a low pressure mercury lamp, a metal halide lamp, a xenon lamp, an 
excimer laser, an X-ray, an electron ray, etc. as the exposure light source. Although the amount of 
exposure luminous energies in the case of exposure is based also on the thickness of the light source or a 
paint film, they are usually 0.1 mJ/cm2 and the above desirably two or more 0.05 mJ/cm. Although there 
is especially no upper limit, when many exposures are set up too much, from the relation of the 
processing time, it is not practical and they are usually two or less 1000 mJ/cm. Generally, exposure 
may adopt the ambient atmosphere which carried out enrichment of the oxygen content a perimeter 
ambient atmosphere (inside of atmospheric air) or nitrogen-gas-atmosphere mind, then in order to 
promote decomposition of polysilazane, although it is good. 

[0035] By exposure of the photosensitive polysilazane constituent containing a photo-oxide generating 
agent, an acid is generated in a constituent and, thereby, Si-N association of polysilazane ****. 
Subsequently, the exposed photosensitive polysilazane constituent is covered over humidification 
processing. If moisture supply is continuously performed by this humidification processing into the film, 
the acid once contributed to **** of Si-N association will work as a **** catalyst repeatedly, SiOH- 
ization will be promoted, and it will become things. 

[0036] Therefore, as the humidity of the gas contacted with a photosensitive polysilazane constituent is 
high, decomposition of polysilazane becomes quicker, but when gaseous humidity becomes too much 
high too much, there is a possibility that the steam from a gas may dew the film front face formed with 
the photosensitive polysilazane constituent. Although the water which dewed once dew condensation 
took place is considered because it can move only as a seemingly big molecule by hydrogen bond, the 
disintegration of polysilazane may progress only near the front face of the film formed with the 
photosensitive polysilazane constituent. Moreover, although guessed because the catabolic rate of the 
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part to which the water which dewed adhered by this becomes low, a field unremovable in an exposure 
region at the time of the development by the subsequent alkali water solution, i.e., development residue, 
may occur. In order to prevent this, gaseous humidity conditions need to be adjusted to a spreading film 
front face in the range which dew condensation does not produce. When it expresses with the scale of 
the relative humidity to the temperature of a substrate, more than 35%RH of the humidity of this gas is 
desirable, and it is more than 50%RH still more preferably more than 40%RH more preferably. 
Although there is especially no upper limit of relative humidity, it is practical to use the gas which there 
is a possibility that dew condensation may occur as it described above, when it became not much high, 
and has the relative humidity below 90%RH from this viewpoint. [0037] What is necessary is just to 
make it the gas containing a steam touch a substrate in the humidification process of this polysilazane. 
What is necessary is to place the substrate which has the film of the photosensitive polysilazane 
constituent usually exposed in the humidification processor, and just to introduce the gas containing a 
steam continuously in this processor for contact into the gas containing the film and steam of the 
exposed photosensitive polysilazane constituent. Moreover, if required at this time, the humidity of the 
gas to introduce will be humidified further, and it may be made to make high humidity of the gas in 
contact with a coat. The inner capacity of a processor is large, and when the moisture which disassembly 
of a coat takes fully exists in equipment, it is not necessary to supply continuously the gas which 
contains a steam in a processor, and you may make it fill up only a steam in a processor. At this time, it 
is desirable that a substrate is put for example, on a heating plate, and it is made to heat during 
humidification processing. After holding the condition of the predetermined time above so that a 
superfluous steam cannot touch a substrate, a substrate is taken out and returned to a room temperature. 
Whenever [ stoving temperature / of a substrate ], the more temperature arranges quantity, the more the 
dew condensation to a paint film front face stops being able to happen easily. For this reason, it is more 
desirable for whenever [ stoving temperature / of a substrate ] to be high temperature since the absolute 
water vapor content contained into a gas can be set up more highly. Although whenever [ stoving 
temperature ] is desirably made into 30 degrees C or more beyond a room temperature, since a steam 
partial pressure cannot be raised unless it is heating and the humidifier of a pressurization mold, in the 
temperature of 100 degrees C or more, cautions are required. Moreover, SiOH generated by 
humidification as it is not much high temperature turns SiOSi, and a possibility of becoming insoluble is 
in an alkali water solution. Therefore, practical upper limit temperature is about 100 degrees C. In 
addition, although the case where a substrate was set in a processor in the above was described, 
humidification processing may be performed in atmospheric air not using a processor. Moreover, what is 
necessary is for heating of a substrate to warm beforehand the gas used for humidification processing 
besides heating by the above-mentioned heating plate, and just to perform it by the approach of 
arbitration, such as introducing this into a humidification processor. 

[0038] The photosensitive polysilazane constituent film is developed with an alkali developer after the 
decomposition promotion process of polysilazane using the well-known development approach, such as 
paddle development, DIP development, and shower development. By this, the exposure part of the 
photosensitive polysilazane constituent film is removed, an unexposed part remains on a substrate, and a 
pattern is formed. Since the polysilazane film of the unexposed section is hardly swollen in an alkali 
developer, the pattern of the polysilazane by which decomposition removal is carried out with the 
pattern of exposure light is nearly completely in agreement, and a good pattern precision is acquired. 
[0039] As an alkali developer, water solutions, such as tetramethylammonium hydroxide (TM1AH), a 
choline, a specific silicate and a sodium hydroxide, and a potassium hydroxide, are mentioned, for 
example. When the polysilazane film is used as ETCHIINGUPATAN of a semiconductor device, or 
when being used as a back interlayer insulation film converted into the silica system ceramics, it is 
desirable to use the water solution of the alkali which does not contain a metal ion in a developer. 
Although the time amount which development takes is based also on thickness or a solvent, generally it 
is 0.5 - 3 minutes preferably for 0.1 to 5 minutes. Moreover, generally 20-50 degrees C of development 
temperature are 20-30 degrees C preferably. 

[0040] The rinse of the polysilazane film with which it was patternized after development is carried out 
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with pure water, and by drying, being used as an etching mask as it is, or carrying out after [ a pure- 
water rinse ] long duration (for example, one days or more) neglect, or calcinating, it is converted into a 
silica system ceramic coat, and is used as an interlayer insulation film etc. Although burning temperature 
is based also on the thermal resistance of the class of polysilazane to be used, a substrate, electronic 
parts, etc., etc., generally, 50-1000 degrees C, it is 150 degrees C - 450 degrees C more preferably, and 
is preferably made into 10 minutes or more 5 minutes or more 100-1000 degrees C. Generally, although 
it is good, the ambient atmosphere which carried out enrichment of an oxygen content and/or the steam 
partial pressure a perimeter ambient atmosphere (inside of atmospheric air), then in order to promote 
oxidation of polysilazane may be used for a firing environments. Thus, the obtained silica system 
ceramic coat can show more than 3.3 or less dielectric constant, and the resistivity of 1013ohms and cm 
depending on five or less dielectric constant and the case. 
[0041] 

[Example] Hereafter, although an example explains this invention still more concretely, the mode of this 
invention is not limited to a thing given in these examples. 

example l-[SiCH3(NH)1.5]- a basic configuration - carrying out -[Si(CH3)3(NH)0.5] -five-mol % - 
denaturation poly sill sesquiAZAN to contain - receiving ~ as a photo-oxide generating agent - 
formula (IV): [0042] [Formula 2] 




(IV) 



[0043] It came out and the triazine derivative shown was added 1% of the weight, this mixture was 
diluted with propylene-glycol-monomethyl-ether acetate (PGMEA) so that total-solids concentration 
might turn into concentration 10% of the weight, and the photosensitive polysilazane constituent was 
prepared. The spin coat (lOOOrpm) of this photosensitive polysilazane constituent was carried out on the 
silicon substrate, 90 degrees C and prebaking for 90 seconds were performed, and the paint film of 0.4- 
micrometer thickness was formed. It let the mask which has 1 : lline- which has various line breadth for 
the substrate which has the paint film of this photosensitive polysilazane constituent, using a KrF 
excimer laser aligner as an aligner, and - tooth-space pattern pass, and the exposure was changed and 
exposed at 15 mJ/cm2 step from 10 mJ/cm2 to 1000 mJ/cm2. Subsequently, humidification processing 
for 5 minutes was performed in 25 degrees C and 60%RH, the substrate was developed for 1 minute in 
the TMAH water solution 2.38% of the weight, the rinse of the substrate was carried out with pure water 
after that, SEM observation of the obtained pattern was carried out, the light exposure which the film of 
the exposure section has removed completely was defined as sensibility, and was observed, and the 
result of Table 1 was obtained. 

[0044] Except making example of comparison 1 humidification processing conditions into conditions 

given in Table 1, it carried out like the example 1 and the result of Table 1 was obtained. 

;0045] 











Onl/coO 
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mm 
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25 


50 


5 


70 




25 


35 


0 


>I000 



[0046] The result of the above-mentioned table 1 shows that the sensibility of a photosensitive 
polysilazane constituent can improve and the processing time can be shortened by this by raising the 
humidity of the ambient atmosphere at the time of processing. 
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[0047] an example 2 - 4-[SiCH3(NH)1.5]- a basic configuration - carrying out -[Si2 (NH)] (CH3) -ten- 
mol % ~ denaturation poly sill sesquiAZAN to contain - receiving - as a photo-oxide generating agent 
- formula (V): [0048] 
[Formula 3] 

N — O—S— u^j\— CH3 (V) 



CHjO 




CN 



[0049] It is formula (VI): [0050] considering the sulfo KISHIMU derivative come out of and shown as 5 
% of the weight and^sensitizing dye. [Formula 4] 



(VI) 

CH 3 



[0051] It came out and the coumarin derivative shown was added 10% of the weight, respectively, it 
diluted with butyl acetate so that total-solids concentration might turn into concentration 10% of the 
weight, and the photosensitive polysilazane constituent was prepared. The spin coat (lOOOrpm) of this 
photosensitive constituent was carried out on the silicon substrate, spin desiccation was performed, and 
the paint film of 0.4-micrometer thickness was formed. Subsequently, it let the mask which has 1 : lline- 
which has various line breadth with i line aligner, and - tooth-space pattern pass, and, as for 0.1 mJ/cm2 
to 1 mJ/cm2, 1000 mJ/cm2 exposed 100 mJ/cm2 from the exposure of 10 mJ/cm2 step, and 100 mJ/cm2 
from the exposure of 1 mJ/cm2 step, and 10 mJ/cm2 with the exposure of 100 mJ/cm2 step to 10 
mJ/cm2 from the exposure of 0.1 mJ/cm2 step, and 1 mJ/cm2, respectively. Subsequently, the exposed 
substrate was put on the heating plate in a humidification processor, it processed on the humidification 
processing conditions of a publication to Table 2, a development and rinse processing were performed 
like the example 1, and the sensibility of a publication was obtained to Table 2. 
[0052] Except making example of comparison 2 humidification processing conditions into conditions 
given in Table 2, it carried out like the example 2 and the result of Table 2 was obtained. 
[0053] 

[Table 2] 
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[0054] While being able to attain shortening of the processing time by heating a substrate in case it 
processes so that clearly from Table 1 and 2, it turns out that improvement in sensibility will be found if 
humidification processing is performed under heating conditions even if it processes at the same 
humidity, therefore shortening of the processing time by this is also attained. 

[0055] an example 5 - 7-[SiCH3(NH)1.5]- a basic configuration - carrying out -[Si (Ph)2] (NH) -ten- 
mol % — denaturation poly sill sesquiAZAN (Ph: phenyl group) to contain » receiving — as a photo- 
oxide generating agent - formula (VII): [0056] 
[Formula 5] 
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o o 

II II 

(CH&COOC. COOCCCH 3 )3 
(CH 3 )3COOC^(^^C^(^jV- COOC(CH3)3 

[0057] It came out and the peroxide shown was added 1% of the weight, this mixture was diluted with 
PGMEA so that total-solids concentration might turn into concentration 30% of the weight, and the 
photosensitive polysilazane constituent was prepared. The spin coat of this photosensitive polysilazane 
constituent was carried out by 3000rpm on the silicon substrate, 60 degrees C and prebaking for 60 
seconds were performed, and the paint film of 0.8 -micrometer thickness was formed. It let the mask 
which has 1 : lline- which has various line breadth for the substrate which has the paint film of this 
photosensitive polysilazane constituent, using an electron ray aligner as an aligner, and - tooth-space 
pattern pass, and 80micro of pattern printing was performed with the light exposure of C/cm2. 
Subsequently, after processing a substrate on the humidification processing conditions of a publication 
to Table 3, negatives were developed for 1 minute in the TMAH water solution 2.38% of the weight, 
and the pure-water rinse of the substrate was carried out after that, the obtained pattern was observed in 
SEM, and the situation of collapse of a pattern was checked. The minimum pattern line breadth not 
collapsing is shown in Table 3. 



[0058] 
Table 3] 
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[0059] By the development under heating and humidification conditions, collapse of a pattern cannot 
take place easily, and it becomes, namely, it turns out that the adhesion to the substrate of a pattern is 
improved so that clearly from Table 3. 
[0060] 

[Effect of the Invention] As explained in full detail above, according to this invention, humidification 
processing can be performed in a short time by performing polysilazane decomposition promotion 
processing after exposure of a photosensitive polysilazane constituent using a steam content gas. 
Moreover, while an improvement of sensibility is achieved by making gaseous humidity high in that 
case, compaction of the processing time can also be aimed at. Furthermore, the effectiveness that 
processing on high humidity conditions will still be attained if humidification processing is performed 
where a substrate is heated at that time, and an improvement of the further sensibility, the rise of 
processing speed, and an improvement of the adhesion of a substrate and a photosensitive polysilazane 
constituent also become possible can be acquired. Moreover, the patternized polysilazane film which 
was obtained by this invention can be used as interlayer insulation films, such as a semiconductor device 
or a liquid crystal display, etc. by making it convert into a silica system ceramic coat while remaining as 
it is and being able to use as a coat which constitutes a resist or display devices, such as 
ETCHIINGUREJISUTO, etc. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The formation approach of the patternized polysilazane film which is characterized by 
developing negatives after carrying out humidification processing of the exposed photosensitive 
polysilazane constituent film in the approach of forming the polysilazane film patternized by applying a 
photosensitive polysilazane constituent to a substrate and developing it after exposure. 
[Claim 2] The formation approach of the patternized polysilazane film which is characterized by heating 
the photosensitive polysilazane constituent film at the time of humidification processing in the formation 
approach of the patternized polysilazane film according to claim 1. 



[Translation done.] 
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